Introduction
Saponite clay (saponite) is a unique natural form of volcanic origin, whose industrial deposits were first discovered in Ukraine. The food products from salts of heavy metals and radionuclides; as a complex mineral supplement for feeding livestock and as a biologically active additive [1] [2] [3] .
In order to improve the sorption properties of natural minerals, it is expedient to modify their surface with multifunctional polymers capable to complexation or ion exchange, e.g. polyionenes, polyhexamethylene guanidine and its derivatives, polyaniline, polyacrylic acid [4] [5] [6] [7] [8] [9] .
Pyridine and its derivatives are wellknown ligands which form strong complexes with most transition metals ions. Processes of complex formation are also typical for pyridinecontaining polymers [10] . Therefore, the modification of the surface of porous inorganic materials by pyridine-based polymers is a perspective approach to produce new composite materials that can be used as effective sorbents of metal cations due to their complexation with Nitrogen atoms of pyridine function in immobilized polymer [11] .
One of the promising ways of creating such organo-mineral composite materials with interesting and valuable sorption properties is polymer immobilization in situ on the surface of a porous inorganic carrier [12] . The advantage of this method of polymer immobilization is its versatility with respect to the chemical nature of the carrier. The in situ method can be successfully applied to carriers of different shapes and rigidity. Moreover, such a method is the only way to obtain a polymer layer on porous and powdered nanoscale carriers [13] .
And in the case of immobilization of copolymers it is possible to create a polymeric layer on the surface of an inorganic carrier with the most optimal ratio of copolymer components.
The laws of immobilization and chemical binding of the organic polymers on the surface of mineral carriers with different chemical nature are not fully understood and their research remains relevant.
In [14] we have shown that in situ immobilization of copolymer of 4-vinylpyridine and styrene with molar ratio 4:1 on the silica gel surface allowed us to obtain a material with good sorption activity towards Pb(II), Mn(II), Ni(II) and Fe(III) ions. In our further investigations it was found out that the best sorption capacity to Cu(II), Pb(II) and Fe(III) ions as well as with properties stability in water media exhibited silica gel modified with copolymer 4-vinylpyridine : styrene with molar and Pb(II) ions respectively. This growth can be explained by complexation of metals with pyridine moiety of an immobilized copolymer.
Since the stability of pyridine complexes of Cu(II) and Fe(III) is higher than for Pb(II) ions, it increases the sorption capacity of the composite towards Cu(II) and Fe(III) ions. Thus, surface modification of saponite with an organic polymer 4-vinylpyridine-co-styrene does not lead to an improvement in the sorption capacity towards Mn(II) ions.
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